Filterability of mixtures of sickle and normal erythrocytes.
We investigated the deformability of sickle (SS) cells from 25 patients and mixtures of these SS cells with blood type-compatible normal (AA) cells, using a nickel mesh filtration system, with the aim of determining optimal goals for exchange therapy. We found that for air-equilibrated SS/AA cell mixtures the fraction of dense cells (MCHC > 37 g/dl) is the determinant factor in filterability and that the dense cells contribute in a linear fashion to the loss of filtration up to 15% dense cells (y = -4.41x + 98.23, r = 0.945, P < 0.0001). The slope of this effect is approximately 25 times steeper than that of the relationship between filtration and percent nondense (MCHC < 37/g/dl) SS cells (y = -0.17x + 106.53, r = 0.772, P < 0.0001). A comparison of the proportion of high fluorescence reticulocytes to total reticulocytes (HFR ratio), indicating an elevation of immature reticulocytes, between six nontransfused patients and six exchange-transfused patients showed significant higher values in the nontransfused individuals (0.154 +/- 0.051 versus 0.070 +/- 0.054, P < 0.003). These results may have implications regarding targets for exchange transfusion therapy. Further studies of the effect on transfusion, both simple and exchange, on the numbers of dense cells and the proportions and populations of reticulocytes and the rheological characteristics of the erythrocyte subpopulations seems warranted.